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A B S T R A C T

A global movement is underway to harness the power of coordinated state policy to address the significant and
interrelated challenges of environmental degradation, climate change, poverty, and energy insecurity. In May
2019 a grassroots coalition comprising a range of civil society groups—scientists, labour unions, Indigenous
peoples, and youth—launched the Pact for a Green New Deal (PGND) in Canada, with more than 150 town hall
meetings across the country. Participants called for 100% renewable energy, phase out of the oil sands, a 50%
reduction in emissions by 2030, and the creation of 1 million new green jobs and reconciliation with Indigenous
Peoples [1]. A significant reorientation to the scale and direction of government expenditure, as happened in the
American New Deal of the 1930s, can spur technical innovation but can also exacerbate inequalities. A Canadian
green transition is significant globally given its high energy production, exports, and internal use. In this per-
spective piece we examine the transformative potential of a Canadian PGND by focusing on the social and
political characteristics of energy infrastructure: the potential for 100% renewable energy, transitions for oil
sands, energy democracy, Indigenous energy leadership, gender equity, and energy poverty. The actor coalitions
emerging from these then forge specific energy transition pathways, whether just and inclusive, or not. The
Canadian case highlights the complexities and opportunities that accompany countries with large geographies,
fraught geo-political histories, strong federalism, inequalities of access to clean affordable energy, and an
abundance of renewable energy.

1. Introduction

A decade ago, a Global Green New Deal (GND) was proposed fol-
lowing the Global Financial Crisis [2]. Early proponents argued that a
state-led fiscal stimulus through coordinated policy interventions can
simultaneously provide jobs in clean(er) industries, reduce emissions,
spur technological innovation and ensure habitable living spaces for
citizens [2,3]. Another reading of the GND, however, focuses attention
on the socio-political infrastructure that needs to accompany this green
shift to fulfil its full transformative potential. Like the ‘old’ post-war
American New Deal before it, the significant changes proposed to scale
and shape government expenditure have far-reaching political and so-
cial implications, not just financial and technological ones.

Green New Deals have the potential to harness the power of co-
ordinated state policy to address significant and interrelated challenges

of environmental degradation, climate change, poverty and energy in-
security. Renewable energy systems can be seen as the solution to
greater security with respect to energy supply and access [4], but even
“low-carbon” transitions can distribute costs and benefits unequally.
Considerations of equity and justice are often afterthoughts in transi-
tions “despite the fact that the concept of sustainable development, the
target of many transition plans, is inherently rooted in these core no-
tions” [5]. Those currently denied a place at the policymaking table or
in well-paid energy sector jobs are not necessarily more likely to benefit
from green technology than they did with fossil fuels. This leads to the
question: can new green infrastructure transcend the social, economic
and political structures that have created and sustained the current
climate crisis?

The time is right for critical perspectives on a Canadian GND. In
May 2019 a grassroots coalition from a range of civil society
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groups—scientists, labor unions, Indigenous peoples, and youth—-
launched the Pact for a Green New Deal (PGND) in Canada, following
on the heels of the American GND debates, and within the context of
the global school strikes for climate action in September 2019 [6]. The
Canadian public is also supportive of more robust climate action, par-
ticularly compared to Americans—even those in relatively climate-ac-
tive California [7]. In the 2019 federal election voters returned the
incumbent Liberal party to office over their main Conservative rivals
[8]. The social, financial and physical impacts of the climate crisis are
predicted to intensify [9] and Canada's policy implementation gap to
reach its National Determined Contribution (NDC) as a part of the Paris
Agreement targets— let alone any broader environmental or social
justice goals—is substantial [10]. A strong social foundation for the
energy transition also contributes to meeting global 2030 Sustainable
Development Goals, including SDG 5 on women's empowerment, SDG 7
on energy access and emissions, SDG 8 for decent work and economic
growth, SDG 9 on sustainable and resilient infrastructure and SDG 10,
which strives to address the needs of marginalized communities [11].
However significant opposition to extensive restructuring exists from
incumbent industries and, in some cases, the workers within them. Just
as the effects of climate change itself are differentially distributed, so
too are the effects of mitigation and adaptation efforts, making multi-
interest, cross-class and broad coalitions essential [12–14]. The issues
explored in Canada may, in turn, offer insights to other resource-based
and/or high carbon economies.

The Canadian resource and political economy context highlights
issues with global environmental and political significance. These in-
clude: heavy economic reliance on fossil fuel extraction and export, the
third highest global per capita greenhouse gas emissions [15], diverse
Indigenous nations with powerful yet long-denied claims to sovereignty
and self-governance [16,17], and access to clean and affordable energy
[18] underlined by very strong constitutionally-backed energy feder-
alism [19,20]. Ultimately the GND presents a critical opportunity for
Canada to re-examine its societal priorities during the shift to a low-
carbon society and ensure that climate transitions are both just and
resilient [21]. Here we offer a national case of how the challenges to
operationalizing the energy related goals of a GND are significant, but
not insurmountable.

2. Context

2.1. The Pact for a Green New Deal

In Canada, the PGND is a grassroots coalition from a range of civil
society groups to develop a roadmap for a transition to an inclusive, low
carbon and biodiverse Canada. Inspired by the 2018 Le Pacte1 in
Quebec with over 280,000 signatures [22], the PGND aims to address
multiple intersecting crises, from climate change and environmental
destruction, to eroding social fabric, employment, and living standards
[23]. The mechanism to build the roadmap so far has been a series of
more than 150 town hall discussions across Canada, where more than
7000 participants identified ‘green lines’ which should be included in a
Canadian GND, and ‘red lines’, which should not (summarized in
Fig. 1).

The organizers did not aim for complete consensus, but rather for a
bottom-up brainstorming exercise involving a wide range of partici-
pants. The visioning exercise resulted in 8900 red and green lines,
which organizers sorted into broad categories2 and from these

identified four broad themes. As the movement grows, these lines are
likely to shift, forming part of a living document [1]. The key goals that
have emerged to date include a call to cut emissions in half by 2030,
create more than a million jobs, phase out the fossil fuel industry by
2040 and shift to 100% renewable energy, build inclusive communities,
and continue the reconciliation journey with Indigenous peoples. These
goals are ambitious, but necessary in order to create a broad support
base for transition. Given recent research on the Canadian context for a
GND, what challenges and opportunities are organizers likely to en-
counter in moving from plan to practice?

2.2. Canada's unique energy context

Canada's geography—the second largest landmass and the longest
coastline in the world—has a relatively low population density, with
urban population centers clustered in the south [24]. The Canadian
economy is heavily dependent on resource extraction and exports [25],
with energy transport infrastructure organized continentally (North-
South) rather than nationally (East-West) [20]. Despite increasing
federal and provincial/territorial climate policy attention since 1990,
GHGs have increased in the past decade, from 682MT in 2009, to 716
MT in 2017 [26]. Eighty-one per cent of Canada's GHGs are energy
related [26] and it has the second highest per capita energy use in the
OECD [27]. Approximately 292 off-grid northern rural and remote
communities rely on diesel fuel, of which 170 are Indigenous (First
Nations, Inuit or Métis) [28]. Energy related emissions are in large part
due to road transportation, export-orientated fossil fuels, and non-re-
newable electricity generation (Fig. 2, Fig. 3). This emissions profile
exists despite the fact that Canada's electricity sector is characterized by
a relatively high proportion of hydropower generation at 60%, nuclear
at 15%, coal at 9%, gas/oil/others at 10%, and non-hydro renewables
at 7% [29,30].

Recent federal government strategies make bold (and unfulfilled)
promises for Canada's energy transition, including the phasing out of
coal by 2020 and pricing greenhouse gasses by 2018 [31,32]. Struc-
turally, however, significant challenges remain. A transition to na-
tional, or even interprovincial/territorial energy governance to imple-
ment a GND would represent a significant physical and ideational
change from the status quo. Canada's central government has jurisdic-
tion over international agreements and interprovincial trade, but strong
energy federalism limits the feasibility of unilaterally mandated policy
change [33].

Provincial and territorial governments hold constitutional authority
over the energy sector, including resource development, energy effi-
ciency, generation sources, and transportation. Local actors, such as
municipalities, have no constitutional authority for governing energy
and are dependent on provincial/territorial legislation for their powers.
Nonetheless these have become more active in recent years, for ex-
ample, through the development of local energy plans [34–36]. The
level of public or private ownership of key energy assets differs from
jurisdiction to jurisdiction, as does the electricity mix and the interest
group coalitions that facilitate or oppose any GND. There is also
growing acknowledgement through Supreme Court decisions and in-
ternational declarations of the land and resource governance claims of
Indigenous nations in Canada [37,38].

The effectiveness of a GND thus hinges on its ability to take into
account this complex institutional and resource setting.

1 Le Pacte is a public commitment started by ‘500 artists, scientists and lea-
ders from various sectors’ where signatories commit to personal climate action,
call for governments climate action and commit to sharing Le Pacte with friends
and colleagues.

2 The twelve categories for green lines were Economy and Government, Green
Infrastructure, Nature, Agriculture, Social Justice, Democracy, Plastics, Climate

(footnote continued)
Science, Decent Work, Indigenous Reconciliation, Climate Debt, and Rights.
The categories for red lines were not reported in the results document.
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3. Potential for a Green New Deal in Canada

3.1. 100% renewable energy transition

The GND Green Lines call for a 100% renewable energy system.
Renewable energy (RE) is important because it can mitigate climate
change [4,39] and contribute to transformative societal change
[40,41]. Incumbent nuclear power or fossil fuels are more compatible
with monopolistic ownership. RE is compatible with distributed

generation [42], is more geographically decentralized [43], comple-
ments decentralized ownership, and is viewed as a natural fit for local
energy democracy [41,44]. However, challenges abound. RE is geo-
graphically and landscape specific [45] with a spatial density of pro-
duction that is orders of magnitude lower than that of traditional cen-
tralized generation (W/m2) [46]. Thus a shift towards renewable
energy supply will likely increase pressures associated with spatial and
land-use planning. Low spatial energy density combined with inter-
mittency and low dispatchability means that a shift to RE requires a
different architecture and logic than centralised systems [47,48] that
have had an advantage for supplying energy dense cities. Without
flexible technologies and innovations—conservation, demand response,
aggregators, storage, virtual power plants, peer to peer trading, mi-
crogrids— traditional grids are currently limited to 20 to 40% inter-
mittent renewable energy [49]. Additional demand from electric ve-
hicles (EVs) further increase pressures for flexibility. Depending on how
these options roll-out, there is potential to improve or exacerbate both
energy poverty and energy democracy [48].

One recent model estimated that, based on current technology, it is
possible to supply current demand with 100% renewable power in
Canada [24]. While wind and solar power account for over 60% of
Canada's total renewable potential (amounting to 92% of its 2010 de-
mand), hypothetically, solar potential is unlimited. The study con-
sidered these temporally intermittent sources of power difficult to
match spatially and temporally to demand profiles with limited storage
and flexibility options. Only distributed solar photovoltaic in rural areas
were considered and not urban areas that could most benefit from peak
generation. This led to the estimation of a doubling of current hydro-
power production, a technology associated with negative societal and
environmental consequences [50–52]. It also does not take into account
shifting demand profiles, such as conservation and flexibility tech-
nology, and storage and demand growth from electric vehicles [53].

Investment in research, development, demonstration and deploy-
ment (RD3) of RE and flexible technologies by government and industry
remain at a fraction of the investment in fossil fuels. The latter's share
and total amount of RD3 funding has actually risen over time [54].

Fig. 2. Key sources of Canada's energy-related GHG emissions (583 MtCO2eq,
2017) data from: [26].

Fig. 1. Pact for Green New Deal Red and Green Lines Summary 2019 [Source:1].
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Opportunities abound to replace fossil heating fuels as two thirds of
energy used in Canada is lost [30], mainly as heat. A GND for Canada
could be operationalized in part with a shift in RD3 investments to-
wards supplying cities with RE, waste heat capture, EVs, and flexible
technologies, but requires addressing the power of incumbent in-
dustries and bringing a wide range of actors on board [55]. Significant
opposition to climate and energy transition policies in Canada has
stalled progress for decades, first in mobilized denial about the science,
but also manifesting in fears about the decline of high wage industrial
employment and the impact on fossil fuel and related industry profits
[56,57]. There is increasing interest in ensuring that green jobs are
good jobs, but research suggests that this is not necessarily the case
either in terms of unionization, or gender diversity [21,58,59]. More-
over, there is no one green transition, there are a wide range of more
and less radical options; the skills, strengths and resource mobilization
of particular agents will decide the course of future transitions [60]. A
strong nuclear union, as exists already in Canada, is therefore likely to
push heavily for the nuclear low carbon option over other alternatives.
In jurisdictions lacking this constituency, alternative transition routes
relying on other technologies are more likely [14].

3.2. Transitioning the oil sands

Canada's resource wealth has led to an economy significantly de-
pendent on resource extraction and exports [25]. It is the fourth largest
oil producer in the world, with the third largest oil reserves of 171
billion barrels (bbl) largely in the form of crude bitumen (i.e. oil sands)
[61]. Canada's energy exports accounted for 48% of U.S. crude oil
imports in 2018 [62]. Current oils sands production (2.8 million bl per
day) represents only a small fraction of the potential reserves but
generated $1.48 billion through royalties in 2016–17 alone [63,64].
The oil sands sector also attracts investments from the U.S., Europe, and
Asia, drawing $313 billion in 2018 [65]. Since 2005, there has been a
158% increase in bitumen extraction and synthetic crude oil from the
oil sands, contributing significantly to Canada's increased emissions
[26], and placing the country amongst the top ten GHG emitters
globally [66].

While the potential for greening Canada's energy sector is promising
[24], the federal government persists in supporting the development of
the oil sands sector [67]. Continued development of the oil sands cre-
ates immense challenges for a GND as well as global climate disruption.
Transitioning away from the oil sands is not currently officially dis-
cussed by the federal government or by the Province of Alberta where
over 97% of the proven reserves can be found, due to continued

Fig. 3. Energy Imports, Use and Exports in Canada Source: [30].
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entrenched political support and strong economic investments. Instead,
discussions focus on allowing for growth in the sector or allowing for
‘paced development’ [68]. Indeed, the federal government has vested
interests in expanding the sector, as seen through its purchase of the
Trans Mountain Pipeline for $4.5 billion in 2018. Despite controversies,
pipeline expansion was approved in 2019 (although the Federal Court
of Appeal ruled in September 2019 that six new legal challenges can go
forward). The proposed Pipeline is expected to increase its capacity
from 300,000 to 890,000 barrels per day [69] and its approval will
increase production in a sector that is already emitting 10% of Canada's
total emissions (Fig. 2).

The challenge in transitioning Canada–and the world–away from
the oil sands is complex, impacting global energy markets and actors
and involving hundreds of billions of dollars in investments. A proposal
for compulsory labelling to indicate that oil sands crude oil is 23% more
carbon intensive than conventional oil was voted down in the European
Parliament in 2014 [70]; the market for oil sands further expanded in
2017 when the European Union and Canada signed the Comprehensive
Economic and Trade Agreement, further facilitating the export of oil
sands crude oil [71]. Can Canada continue to develop the oil sands and
also forge ahead with its climate change commitment? Some point
to technological innovation as an enabler of continued development.
For example Canada's National Determined Contributions place strong
emphasis on new technologies to solve climate change challenges. In-
vestments in carbon capture and storage in Alberta are expected to
sequester 2.76 million tons of CO2 per year [72]. The federal govern-
ment is also providing $200 million a year3 to support research and
innovation to ‘improve oil sands technology’[67], while clean tech-
nology producers were allocated only half that amount ($100 million).
The continued growth of the sector has not been fully accounted for in
global emissions scenarios. Canada is projected to increase its oil sands
production by 2.5 million bl per day over the next 25 years under the
conditions of “the most stringent emissions scenario” [73]. Some stu-
dies also show that oil sands carbon emissions measurements are not
accurate. New methods indicate there should be an approximate 30%
increase in emission estimates [74]; this would put oil sands emissions
at 101 MtCO2eq., exceeding the Alberta government's 100 MT emis-
sions cap.

If a clean energy transition is to occur, governments at all levels
need to reconcile their contradictory policies to promote climate miti-
gation goals and rethink the development of the oil sands. The last
attempt at a National Energy Program that included fossil fuels in
Canada lasted just five years (1980–1985), and led to deep regional
political divides that still shape the energy landscape today [20].
Governments also need to take into account the commitment to adopt
the United Nations Declaration on the Rights of Indigenous Peoples
(UNDRIP) in terms of their Free, Prior, and Informed Consent (FPIC) in
such decisions that affect Indigenous peoples lives and lands. If the
federal government fails to act, then bottom up initiatives are needed to
push a transition forward. For instance, the grassroots fossil fuel di-
vestment movement has expanded globally, withdrawing over 6.24
trillion US dollars from the fossil fuel sector [75]. Grassroots move-
ments at the national level, such as Canada's GND, may be key to jump
start a low-carbon transition since governments seem to be reluctant to
choose long-term sustainability initiatives—SDG13 on Climate Action,
SDG7 for clean energy and SDG9 to promote sustainable in-
dustrialization—over short-term economic gain.

New actor networks are required to spur and push for particular
transition pathways [12,14]. One often neglected but vital group re-
quired to bring about 100% RE and the Oil Sands transition is organized
labour, which represents roughly 30% of the workforce, or 4.8 million
Canadians. [76]. The Canadian Labour Congress along with the

International Council of Trade Unions (ICTU) was instrumental in ad-
vocating for and articulating the concept of a just transition, which is a
core element of the proposed GND. It has also been included in the
preamble to the Paris Agreement and adopted by the United Nations
Environment Program, International Labour Organisation and World
Health Organisation [59]. Canadian workers will be designing, building
and educating for the new energy economy just as others may be
fighting with their respective industries for the status quo. Extractive
industries have historically provided well-paying unionized employ-
ment, particularly in the provinces of Saskatchewan and Alberta. This
has created strong coalitions aligning some unions with these polluting
industries in order to protect jobs and local livelihoods, while other
unions are staunch advocates of labour-led GNDs [12,77].

There are signs, however, of increased labour support for GND and
transition policies in Canada. Iron & Earth, a non-profit led by oilsands
workers conducted a poll in 2016 finding that workers support a
transition to 100% renewable energy, with 80–95% supportive of just
transition policies [78]. Within the general public, these numbers are
even higher. In 2019 Blue-Green Canada (an alliance formed in 2008 by
the United Steelworkers, Environmental Defense, Unifor, Pembina In-
stitute, Clean Energy Canada, Columbia Institute and the Broadbent
Institute) recommended the development of a ‘Just Transition Act’ for
Canada, arguing that “climate change must also address economic in-
equality or else climate change will risk becoming a more deeply di-
visive issue amongst Canadians.” [79]. At the 2019 convention of
UNIFOR, Canada's largest private sector and oil and gas union, re-
solution 5 supported a GND and resolution 21 a just transition. The
union also held an inaugural just transition conference in September of
2019. In order to more centrally place the importance of decent and just
work in the climate transition [80] some have advocated rebranding
the GND in Canada to a ‘Good Work Guarantee’ [81]. Failing to
prioritize employment risks galvanizing opposition to deep transitions
from potential allies and citizens currently occupied with meeting their
basic daily needs.

3.3. Energy democracy

Energy systems have historically operated via top-down planning
with centralized, increasingly private, ownership; this has been ac-
companied by a range of negative impacts for the planet and proximate
communities [33,56,82,83]. A just renewable energy transition is a
central pillar of the PGND, and this requires the inclusion of actors
outside the industry-policy nexus [84]. The grassroots concept of en-
ergy democracy challenges this orientation by highlighting the nor-
mative value and the strategic importance of including citizens and civil
society organizations in the design, ownership and operation of energy
infrastructure [41,85]. It is defined as increasing the participation in
and control of energy systems by non-traditional actors, often including
citizens, civil society organizations and historically marginalized po-
pulations [86]. It can entail a range of benefits for energy transitions:
increasing the social acceptability of new infrastructure [87]; dis-
tributing financial benefits to proximate affected populations [88];
helping to encourage energy literacy [89]; including previously mar-
ginalized actors with new and innovative ideas; and aiding in effective
policy implementation [44].

As pressure increases to develop new renewable energy infra-
structure, tensions are likely to intensify over the location and owner-
ship of energy assets [55]. New renewable generation assets like wind
and solar tend to be decentralized, meaning that many more local areas
are going to be confronted by the physical, social and financial impacts
of an energy transition [43]. Canada's disjointed energy governance
with competing and often conflicting local, federal, provincial/terri-
torial, and Indigenous government mandates adds complexity to the
widespread development of energy democracy [87,90]. Furthermore,
mainstream energy transition paths led by incumbent corporate actors
and established policy networks envision local actors primarily as

3 But sources do not indicate for how many years the support will continue on
for.
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energy consumers rather than energy citizens [91].
A shift to increased energy democracy—with diverse gendered, ra-

cial and class interests at the table —is likely to bring with it significant
conflict over the goals and means of an energy transition, but radical
change is unlikely without it. There are two primary mechanisms
through which citizens can play a greater role in shaping energy system
outputs and outcomes in Canada. The first is participation in energy
sector planning and decision making (citizens fora, policy co-design
initiatives, public consultation). Efforts to hold deliberative consulta-
tions on energy policy have taken place in some specific provincial
settings, such as Nova Scotia, but even so, the historical legacy of public
inclusion is largely one of tokenistic consultation rather than policy
empowerment or co-production [92].

The second mechanism is increased asset ownership by citizens at
the local level (through community energy ownership, re-
municipalization of utilities) [93,94]. In recent years, researchers have
attempted to capture the nature and extent of energy democracy in
Canada. Despite persistent data gaps, one of the most comprehensive
efforts to capture the nature and scope of local energy ownership in
Canada illustrates that more than 785 distinct energy projects owned by
municipalities, co-operatives, non-profits, Indigenous communities, and
charitable organizations operate in Canada [95]. These projects are
engaged in a wide range of activities vital for effective and resilient
energy transitions, from renewable power generation, to micro-grid
distribution and energy demand management [48]. Questions of who
owns and who controls Canada's energy future are only set to become
more important. Mechanisms of energy democracy through participa-
tion and project ownership provide one path forward.

3.4. Indigenous energy sovereignty

Indigenous resurgence in Canada is underway, but energy security,
let alone sovereignty, is far from being realized. Nearly 1.6 million
people identify as Indigenous, 61% First Nations heritage, 37% Metis
and 2% Inuit [96]. The original peoples comprise many distinct nations
and communities with 634 First Nations, such as the Mi'kmaq, Nuu-
chah-nulth, Dene, who speak more than 50 distinct languages [97].
Indigenous population growth since 2006 is four times that of other
groups at 42% [96]. The effects of settler colonialism and racism on
Indigenous peoples continue to permeate Canadian society, leading to
socio-political and infrastructural hardship today. For example, status
First Nations children are more than four times as likely to live in
poverty than non-Indigenous children, though statistics vary sig-
nificantly between provinces4 [98]. Remote and off-grid Indigenous
communities in the Canadian North are some of the most energy in-
secure in Canada, with unreliable and expensive diesel-powered gen-
erators further compounding other structural challenges they face.

Settler (non-Indigenous) peoples are beginning to recognize the
damaging effects of ignoring their shared history. Participants of the
PGND highlighted the need to fully implement several aspects. First, the
recommendations of Canada's Truth and Reconciliation Commission
(TRC) that, in 2015, brought broader awareness to Canadians of the
attempted genocide of Indigenous peoples through residential schools.
Second, the United Nations Declaration on the Rights of Indigenous
Peoples (UNDRIP), particularly concerning the rights of Indigenous
Peoples to Free Prior and Informed Consent (FPIC) [1]. Canada became
a full supporter of UNDRIP in 2016, and the Province of British Co-
lumbia became the first Canadian legislation to enshrine it into law in
2019 (Bill 41) [99]. There are over 152 large-scale (over 1 MW) clean
energy projects that claim to ‘significantly involve’ Indigenous peoples

in Canada, including ‘impact agreement beneficiaries to direct owner-
ship’ [100]. But these numbers include hydroelectric developments
such as the highly contested Muskrat Falls and Site C projects, which
contradict many Indigenous legal orders and ways of being in the world
due to the environmental devastation and displacement they cause
[101,102]. Thus the quality and meaningful consultation rather than
simply the fact of participation needs deeper evaluation [103].

Renewable energy is viewed in Canada as a possible mechanism for
reconciling the damage of colonization, settler colonialism, and capit-
alism's impact on human relationships [101]. Global sustainability
leader Chief Gordon Planes of T'Sou-ke Nation argues “[Indigenous
peoples] have lived for thousands of years on this continent without
fossil fuels. It is appropriate that [Indigenous peoples] lead the way out
of dependency and addiction to fossil fuels and to rely on the power of
the elements, the sun, the wind, and the sea once again” [104]. That is,
Western technology or worldviews alone cannot solve the climate crisis
and associated impacts. Indigenous-led renewable energy projects can
be threatened by state-centric energy policies and legislation that does
not embrace (FPIC) as laid out in the UNDRIP (see UNDRIP Articles
25–26, 28–29, and 32) let alone promote meaningful Indigenous par-
ticipation [105,106]. Therefore, to implement the green lines of the
GND, Indigenous peoples would need to be recognized as rights-holders
with FPIC and co-governance. There is potential in a GND to in-
corporate Indigenous ways of knowing and address the intersecting
challenges facing Indigenous peoples, which include energy poverty,
access and resource sovereignty as well as gendered issues.

3.5. Gender equity

There can be no climate justice or just transition without gender
equity; the impacts of climate change as well as adaptation policies and
programs will have differing effects across the gender spectrum as
gender roles, responsibilities, and relationships shape our vulnerability
and capacity to adapt [107]. Addressing this challenge as part of a GND
opens up tremendous opportunities by securing a wider, deeper talent
pool to address our climate crisis [108] and help to meet Canada's 2030
Sustainable Development Goal (#5) of gender equality [11]. Gender
diversity enhances innovation and creativity [109][89], and women's
leadership is considered critical in a democratic renewable energy
transformation [110]. Recent research suggests women tend to view
issues of climate change mitigation, RE, and the environmental benefits
of EVs more positively than their male counterparts, but far more work
in the area is required [111–114].

The gender employment gap in energy industries is significant
[115]. We know this, despite the fact that studies exploring women's
experiences in the clean energy sector are sparse [115], and even less
prevalent for gender-diverse or LGBTQ2S5 persons. Nineteen percent of
jobs in the energy industry overall go to women globally, but they work
disproportionately in office support or administrative jobs; the eco-
nomic implications of gendered income gaps during working years spill
from current earnings into broader challenges such as retirement pen-
sion savings and elder-poverty [116,117].

The renewable energy sector is projected to increase significantly in
the next 30 years, with the total number of jobs growing from 7 million
in 2012 to 10.3 million in 2017 and an anticipated 29 million in 2050
[108]. Women make up only 32% of the global RE workforce [108],
and only 25% in Canada [118]. A 2017 survey attributed this gap to: a
lack of understanding about the range of occupations and opportunities,
a limited number of visible female role models, a male-dominated in-
dustry culture, (un)conscious biases of women's roles, and a lack of
family-friendly policies and culture [119].

IRENA [108] has recently identified ways to equitably engage
4 65% of Status First Nations children in Saskatchewan and Manitoba, live in

poverty, while 29% of Status First Nations children in Quebec live in poverty.
[98] argue this is driven by particularly low rates of child poverty for James Bay
Cree (Eeyou Itschee) in Northern Quebec.

5 LGBTTQ2S: lesbian, gay, bisexual, transgender, transsexual, queer, ques-
tioning, and two-spirit.
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women. First, ‘mainstreaming’ gender across all clean energy frame-
works is critical, which includes policies, programs, practices and a
gendered analysis of data collection. Second, tailored training and skills
development is needed rather than a one-size-fits-all approach. Third,
attracting and retaining talented women can be achieved through re-
sponsive policies such as parental leaves and flexible working hours and
conditions. Finally, and perhaps most importantly, is to structurally
create a culture, and demonstrate through role modelling, a set of social
norms that illustrates how gender diversity is valued in the workplace.

There are a number of mechanisms that can be leveraged to pro-
mote an equitable one. Canada has publicly committed to prioritizing
both SDGs 5 and 7 through existing frameworks, policies, and programs
(e.g., the Equal by 30 Campaign: Equal Pay, Equal Leadership, Equal
Opportunities, a joint Clean Energy Ministerial and IEA initiative led by
Natural Resources Canada) [118,120]. Indigenous-focused training
programs like the Indigenous Clean Energy Network's 20/20 Catalyst
program have more than 35% of applications come from Indigenous
women [121]. The role of grassroots women's networks may also play
an important role in helping to close the gender gap (Allison et al.,
2019). In Canada, we are aware of two such networks: Women in Re-
newable Energy (WiRE) and Women and Inclusivity in Sustainable
Energy Research (WISER) Network. Because it is well-established that
there are gendered impacts of climate change in and on Indigenous
communities [122–125], a new research initiative “Indigenous Women
in Renewable Energy (I-WIRE)” is exploring how Indigenous women
experience the sector and how an Indigenous-led women's network
might help reduce the racialized and gendered barriers they face [126].

3.6. Energy poverty

At first glance, low-carbon energy systems are seen as the solution to
greater energy security in terms of supply and access, but they can still
disproportionally impact marginalized groups [127]. The impact of
transition strategies on the inability to attain necessary levels of do-
mestic services for social and material needs (i.e., energy poverty)
[128] requires monitoring and consideration. It also connects to the
previously outlined energy challenges facing communities along race,
class, and gender lines. The costs of ignoring energy poverty in a GND
include lack of access to energy, under-consuming energy, and asso-
ciated health burdens [129]. Furthermore, refusing to act at scale on a
GND transfers climate costs onto the shoulders of citizens across Canada
[81].

According to Canada's independent federal regulator, the Canada
Energy Regulator (CER) (formerly known as the National Energy
Board), “a household may be described as experiencing [energy] pov-
erty when it spends more than 10% of its income on utilities” [130] .6

Consequently, the CER estimates 8% of Canadian households experi-
ence energy poverty; however, methods for arriving at this estimate as
well as reasons for using the 10% indicator are not explained. The
problem lacks critical inquiry in Canada, but we know that energy
poverty is a “highly-complex social problem” not just a technical or
economic issue [131]. The underlying dynamic contexts associated with
the phenomenon include energy pricing policies or poor energy infra-
structure as well as energy needs varying by social, family, or housing
arrangements and culture, customs, and shared conventions [132–136].

The Federal Sustainable Development Strategy [137] and SDGs
make clear Canada's sustainability priorities. These include clean en-
ergy and access to affordable, reliable, and sustainable energy in the
transition to a low-carbon economy as well as the goal of clean and
sustainable communities that contribute to human health and well-

being. Yet, there is a lack of insight on the potential adverse con-
sequences of economic and environmental transition strategies on in-
dividuals and communities that may exacerbate vulnerabilities. Inter-
vention research in this area would provide a much-needed opportunity
to study the social dimensions of energy transitions [138]. Another such
opening is that vulnerability thinking can be seen as probabilistic, so
changing circumstances can influence the probability of people en-
tering (or exiting) energy poverty [128]. Given that socio-technical
transitions involve imbalances of power, politicians and industry are
likely to have their interests favored [139]. It thus becomes imperative
to “cast wider society as the assessors of just energy practices” [5] and it
is precisely this momentum that is fueling the PGND.

4. Conclusion

Energy transitions are inherently political, and we have outlined
how the challenges in Canada are not simply technological. However,
when political will and careful design meet social and technological
change, radical change can happen in relatively short spaces of time
[140]. The GND provides an opportunity to define and demand an
equitable and just transition, one in which the centrality of modern
energy needs and services in peoples’ everyday lives are fully ac-
knowledged. Energy infrastructure in Canada is currently deeply con-
tested, both in business-as-usual and transition scenarios. This is illu-
strated by the opposition to new infrastructure from particular
provinces/territories, environmental actors, and many Indigenous
peoples to projects like the Keystone XL and Trans Mountain Pipeline. It
is also evident in the tensions between incumbent industries, organized
labour in various sectors and environmental actors across the country.
Scaling up this infrastructure across the country demands the creation
of a more just and equitable economy providing inclusive and decent
employment. The rollout of new renewable energy infrastructure will
also require significant social licence; thus a realizable potential of re-
newable energy that respects UNDRIP, FPIC and addresses social in-
equities requires more diversity in both governance tools and leader-
ship [109,110].

Democratic and participatory governance is crucial for building
social acceptance and legitimacy, which is reflected in the outcomes
from PGND town halls [21,41,90]. Visioning exercises and deliberative
forums involving diverse citizens co-designing a shared energy future
therefore makes significant strategic sense. However, decades of ra-
cialized, centralized and elite- dominated energy institutions are deeply
rooted in industry networks, employment, politics, policy processes and
in the ideas about the role energy plays in Canada. The articulation and
construction of new social infrastructure will require widespread edu-
cation, together with concrete behavioural changes at individual and
collective levels. The power of the state can facilitate a just transition
but will be challenging in the complex Canadian institutional setting. It
will also need to overcome resistance from powerful incumbent energy
actors and facilitate marginalized ones [55], including its responsi-
bilities to uphold Nation-to-Nation relationships with Indigenous peo-
ples. Radical change in Canada is domestically necessary and globally
significant, given its greenhouse gas emissions and global reliance on
the oil sands. The gap between business as usual and a climate just
energy future is daunting, but this overview illuminates potential paths
forward if the socio-political foundations of a green energy future are
prioritized.
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